The yeast Ura2 protein that catalyses the first two steps of pyrimidines biosynthesis accumulates not in the nucleus but in the cytoplasm, as shown by immunocytochemistry and Ura2-green fluorescent protein mapping.
The Ura2 multidomain protein catalyses the first two steps of pyrimidines biosynthesis in Saccharomyces cerevisiae. It consists of a 240 kDa polypeptide which contains carbamyl phosphate synthetase and aspartate transcarbamylase domains. The Ura2 protein was believed to be nucleoplasmic, since one of the aspartate transcarbamylase reaction products, monophosphate, was reported to be precipitated by lead ions inside nuclei. However, this ultracytochemical approach was recently shown to give artifactual lead polyphosphate precipitates, and the use of cerium instead of lead failed to reveal this nucleoplasmic localization. Ura2 localization has therefore been undertaken by means of three alternative approaches based on the detection of the protein itself: (a) indirect immunofluorescence of yeast protoplasts; (b) immunogold labelling of ultrathin sections of embedded yeast cells (both approaches using affinity purified primary antibodies directed against the 240 kDa Ura2 polypeptide chain, or against a 22 residue peptide specific of the carbamyl phosphate synthetase domain); and (c) direct fluorescence of cells expressing an Ura2-green fluorescent protein hybrid. All three approaches localize the bulk of Ura2 to the cytoplasm, whereas the signals associated with the nucleus, mitochondria or vacuoles are close to or at the background level.